Background. Poorly controlled diabetes is associated with poor maternal and fetal outcomes, yet many women become pregnant before establishing control. Reducing unintended pregnancies is a vital step towards improving perinatal and maternal morbidity and mortality. Objectives. To assess the reproductive knowledge and use of contraception in women of reproductive age attending diabetes outpatient clinics. Methods. A prospective descriptive study was conducted of women known to have diabetes, aged 18 -45 years, attending the diabetic clinics at Groote Schuur Hospital or the local community health centres in Cape Town, South Africa. A questionnaire consisting of social, demographic and family details as well as contraceptive use and knowledge was administered. Results. Some common themes emerged, namely that 44.2% of the women with previous pregnancies had had unintended pregnancies, and that this was more common among single (58.8%) and younger women. Women with type 1 diabetes had better knowledge than those with type 2 diabetes of how pregnancy affects diabetes, but better knowledge did not translate to better contraception use. Despite the fact that 102 participants (88.7%) attended diabetes clinics two or more times a year, knowledge of pregnancy-and reproductive health-related complications was limited, and only 30 participants (26.1%) had received advice on contraception at these clinics. Conclusion. Knowledge about the impact of diabetes on pregnancy and that of pregnancy on diabetes was suboptimal. We recommend that reproductive health services be included at the routine diabetes clinic visit.
The prevalence of diabetes mellitus is increasing rapidly worldwide. Diabetes currently affects 366 million people globally, and the number is expected to rise to 552 million by the year 2030. [1, 2] In South Africa (SA) 3 million men and women have diagnosed diabetes, and there are an estimated further 3 million living with the disease who remain undiagnosed. [1] Fetal complications of maternal diabetes can be divided into two major categories: (i) early complications, reflecting the impact of maternal disease on early fetal development due to poor glucose control during the period of organogenesis in the first trimester; and (ii) late complications, including unexplained stillbirths and macrosomia in the second and third trimesters and hypoglycaemia, respiratory distress syndrome and jaundice in the neonatal period. Direct obstetric complications include spontaneous miscarriage, pre-eclampsia, polyhydramnios and obstructed labour because of macrosomia. [3, 4] Maternal complications of pre-existing diabetes can be equally severe, and even life-threatening, but are often ignored by women desperate to have a child.
The 2007 Saving Mothers report stated that 76% of women with pre-existing maternal disease attended antenatal clinics.
[5] The health system is therefore in a good position to intervene and prevent death, yet pre-existing maternal disease (6%) remains one of the five leading causes of maternal deaths, both in SA and internationally. [5] This suggests that antenatal intervention is too late to initiate optimal care for some patients, and that there is a lack of preconception planning and counselling, which are central to good management.
The 2007 Saving Mothers report stated that 'the best way to prevent maternal deaths is to prevent pregnancy' .
[5] One of its recommendations was to promote contraceptive use through education and service provision. This also promotes reproductive health. Women with unplanned pregnancies, especially those with an underlying medical condition such as pregestational diabetes, are at an increased risk of maternal and neonatal complications. Tight glycaemic control for diabetic women in the periconception period is essential to reduce the risks of complications. [6] There are limited SA data on chronic medical diseases and contraceptive use and knowledge, with the exception of HIV. The 2003 South Africa Demographic and Health Survey (SADHS) 2003 data [7] are already more than 10 years old, and we have not been able to find anything more on chronic medical disorders and contraception in recent published research.
Objectives
To assess the reproductive knowledge of diabetic women of reproductive age attending outpatient clinics for the management of diabetes, and their use of contraception. A secondary objective was to elicit what counselling women with diabetes received on the implications of their condition with regard to pregnancy and reproductive health.
Methods

Study design and population
A prospective descriptive study design was used. The study population comprised women aged 18 -45 years attending diabetes outpatient clinics between 1 March and 31 July 2012.
Recruitment was by convenience sampling, and patients were initially recruited from the three diabetes clinics at Groote Schuur Hospital 
Data collection
Data were collected by means of a questionnaire administered by experienced research staff in the Reproductive Medicine Unit, GSH. Additional clinical information was obtained from the medical folder.
The study investigators were not involved in the medical management of the patients. Interviews were conducted in private rooms to maintain strict confidentiality, and personal identifying information was not entered into the database. The questionnaire consisted of demographic and social details of patients as well as medical and obstetric history, knowledge about reproduction and contraception use. 
Consent
Data management and statistical analysis
Data were processed in the Reproductive Medicine Unit. All data were double-entered into a database created using Microsoft Office Excel 2007 and then cross-checked using the statistical analysis programme Stata. Statistical analysis was performed using Stata software version 11 (StataCorp 2009, USA), with assistance from the Department of Statistical Sciences of the University of Cape Town.
Demographic details were presented in a descriptive manner. In the analysis of continuous data such as age and parity, which are non-normally distributed, we used the Mann-Whitney U-test/Wilcoxon rank sum test for formal comparisons. In the case of categorical variables, cross-tabulations were used together with χ 2 tests of association and Fisher's exact tests where appropriate. The level of significance was set as p<0.05.
Results
Patient characteristics
A total of 115 women aged 18 -45 years were recruited. No patient declined to participate.
Less than half of the participants were employed (41.7%, n=48), but no woman identified herself as being without financial support. Of note, 19 participants were receiving disability grants and four received child support grants which they cited as financial support. The majority of the participants lived in a dwelling with access to basic amenities (water, electricity, plumbing), and less than 10% (n=11) lived in an informal dwelling without these amenities.
Sixty-two respondents (53.9%) had completed a minimum of grade 12 level of education, and only four (3.5%) had less than a grade 7 education. Sixty-seven women (58.3%) were either married or in a stable relationship (Fig. 1 ). Only one participant was unable to identify a source of emotional support.
Obstetric history
The 77 women who had previously been pregnant had a total of 180 pregnancies between them. Of these women, 34 (44.2%) reported some of their pregnancies as unintended. A high proportion of the respondents who had been pregnant reported that they had been offered contraception after the birth of the baby (151 of 180 pregnancies, 83.9%). Despite this high number, in the group of 34 women with unintended pregnancies, 24 were not using any contraception at the time of conception.
Medical history
Sixty-one participants (53.0%) had type 1 diabetes (requiring insulin from the time of diagnosis), and 70 were using additional medication such as antihypertensives and statins.
Eighty-five women (73.9%) had comorbid conditions or compli cations secondary to diabetes (most commonly hypertension and dylipidaemia) (Fig. 2) . We found no association between complications of diabetes or comorbid disease and current or previous use of contraception ( Of the respondents, 90.4% (n=104) had some knowledge of the complications of diabetes. It is noteworthy, however, that knowledge of pregnancy-and reproductive health-related complications was limited in our study population (Fig. 3) 
Contraceptive history
Women were asked, without prompting, to name methods of contraception they had
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P r e g n a n c y r e l a t e d F e r t i l i t y r e l a t e d heard of, methods of contraception they had used in the past, and methods of contraception they were currently using (Fig. 4) . Significant findings were that 12 participants (10.4%) had never used contraception and a further 38 (33.0%) were not currently using contraception.
Only 26.1% of the participants (n=30) had previously received contraceptive advice at the diabetes clinic, and an overwhelming majority (88.7%, n=102) felt uncomfortable about asking for advice there. Of particular note, 73.9% (n=85) indicated that they would like their diabetes doctor/sister to initiate a discussion about contraception. The most common place identified to access contraception was a family planning clinic (54.8%, n=63), but other outlets were also mentioned. Significantly, no woman identified the diabetes clinics as a source of contraception.
We found no association between parity, level of education, emotional support or lifestyle and contraceptive use. In the case of marital status, we found an increased association between being single and not using contraception when compared with married women or women in stable relationships (Pearson χ 2 (2)=7.9214, Fisher's exact p=0.025).
Discussion
The themes that emerged from this study were that women attending outpatient diabetes clinics in our services have a limited knowledge of the impact of diabetes on pregnancy outcome, as well as on the impact of pregnancy on disease progression. Counselling on reproductive health, contraception and the effect of diabetes in pregnancy appears to be inadequate. This is supported by the fact that a large proportion of participants in our study (34/77, 44.2%) reported unintended pregnancies, indicating that their use of contraception was suboptimal. Although women with type 1 diabetes had a better understanding than those with type 2 diabetes of how pregnancy affects diabetes, there was still low use of contraception among these patients that we cannot explain.
Studies in the USA have reported that in general women at highest risk of unintended pregnancies are unmarried and of low socioeconomic status, have a low literacy level, and belong to minority groups. These women also tend to have poor glycaemic control and are less likely than other women to talk to their doctor before planning a pregnancy. They usually present for antenatal care at a late gestational age, which makes it difficult to provide optimal care. [8] [9] [10] Our study showed an association between younger age and unintended pregnancies, as well as between single status and unintended pregnancies. It is a misconception that women who are not currently in a sexual relationship do not need contraceptive advice. Sexual activity is a status that can change suddenly, and all women of reproductive age, particularly those with high-risk medical conditions, should have contraceptive counselling irrespective of their current status as defined by the SADHS. Waiting till they become sexually active can be too late for some.
Women with diabetes need to remain on contraception until optimal glucose control is achieved, chronic medications are adjusted and lifestyle adjustments (e.g. smoking cessation) have been made; this should be reiterated at every visit.
Adequate glycaemic control at the time of conception and during the period of organogenesis in early pregnancy reduces the risks of congenital malformations and spontaneous miscarriages to virtually the same as those in women without diabetes. International recommendations are haemoglobin A1c levels <7% (American Diabetes Association (ADA) guidelines) and <6.1% (UK National Institute of Clinical Excellence (NICE) guidelines). [11, 12] All but one of the women in our study were using some form of medical treatment (114/115). These included oral agents, insulin, antihypertensives and statins, some of which need to be revised during pregnancy. Despite the risk associated with pregnancy, our data showed that 12 of the participants (10.4%) had never used contraception, and a further 38 (33.0%) were not currently using contraception. The importance of contraception did not appear to feature in the otherwise excellent counselling they received in the diabetes clinics.
We found that only 30 of the study participants (26.1%) had previously received any contraceptive or pregnancy planning advice at the diabetes clinics. Varughese et al. [13] concluded in a 2007 review of women attending adult general diabetes clinics in Telford, UK, that the aim of diabetes services should be to enable the pregnant woman with diabetes to present to her obstetrician with such well-controlled levels that her pregnancy will proceed without any complications.
Studies by Schwarz et al. [9] and Chuang et al. [14] both demonstrated that despite relatively frequent contact with healthcare providers, adolescent women with diabetes rarely identified a doctor or nurse as a major source of information about contraception and furthermore that they did not feel comfortable asking a healthcare professional for advice about contraception. Our findings were similar in that despite the fact that 89% of the participants were attending specialist diabetes clinics two or more times a year for routine visits, none identified the clinic as a point of contact for their contraception needs.
It is of concern that women attending diabetes clinics three or four times a year may neglect their family planning clinic appointments, as they perceive these to be less important. It falls to the doctor or nurse in the general clinics to make access to these services as easy as possible, especially when they can be accessed in the same facility.
Women with chronic medical conditions are at an increased risk of pregnancy-related complications, yet little research (with the exception of research among HIV-positive patients) has addressed how they perceive their pregnancy-associated risks or make reproductive health choices.
Crede et al. [15] showed in a study among postpartum women in Cape Town that the majority of the subjects in both the HIV-positive and HIV-negative sample groups indicated that their last pregnancy had been unintended (61.6% and 63.2%, respectively). Nearly 90% of women in both groups reported they were using a modern method of contraception (89.8% of HIV-positive and 89.0% of HIV-negative women), but typically this was a short-acting method with a higher failure rate than the long-acting reversible contraceptives. This was very similar to the types of contraception identified by the participants in our study.
Women with diabetes are generally aware that they have a risk of complications, but they have very little knowledge about the risk of pregnancy-related complications. [14] This was illustrated in our study, where 104 of the 115 patients interviewed had some knowledge of the complications of diabetes. When pregnancy-and reproductive health-related complications were looked at more specifically, however, knowledge was limited: 63 respondents (54.8%) were unable to identify how diabetes affected a pregnancy, and 77 (67.0%) were unable to suggest any way in which pregnancy could affect diabetes.
Conclusion
Contraceptive advice and pregnancy planning discussions should form part of the clinical review of every woman in the general diabetes clinic, and should be initiated in their early reproductive years. [13] Ideally, women with diabetes should conceive when they are best prepared for a pregnancy, financially, socially and medically.
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Improved patient motivation, intensive input from diabetes services, and interdisciplinary interactions between the obstetric and medical teams managing these high-risk patients should form the essential components of care if we are to successfully address the challenge of reducing the current unacceptably high rates of maternal and perinatal morbidity and mortality in SA.
